Universal nucleic acid sequence-based amplification for simultaneous amplification of messengerRNAs and microRNAs.
A universal NASBA assay is presented for simultaneous amplification of multiple microRNA (miRNA) and messengerRNA (mRNA) sequences. First, miRNA and mRNA sequences are reverse transcribed using tailed reverse transcription primer pairs containing a gene-specific and an non-specific region. For reverse transcription of small miRNA molecules a non-specific region is incorporated into a structured stem-loop reverse transcription primer. Second, a universal NASBA primer pair that recognizes the tagged cDNA molecules enables a simultaneous, transcription-based amplification reaction (NASBA) of all different cDNA molecules in one reaction. The NASBA products (RNA copies) are detected by gene-specific DNA probes immobilized on a biochip. By using the multiplex reverse transcription combined with the universal NASBA amplification up to 14 different mRNA and miRNA sequences can be specifically amplified and detected in parallel. In comparison with standard multiplex NASBA assays this approach strongly enhances the multiplex capacity of NASBA-based amplification reactions. Furthermore simultaneous assaying of different RNA classes can be achieved that might be beneficial for studying miRNA-based regulation of gene expression or for RNA-based tumor diagnostics.